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Figure S1. The structures of the nucleosides and the sequences of all the DNAs used in this study.
The [F] in F-DNA denotes for a carboxyfluorescein (FAM) label, and the [Q] in Q-DNA denotes for a Black Hole Quencher 1 label. Figure S2 . The secondary structure change of (A) the wild-type aptamer Apt2a, and the one-site mutants (B) Apt1a, and (C) Apt1b before and after binding adenosine. The red colored "A" represents the target adenosine. The pink colored nucleotides in the aptamers are the mutated position. They all had a similar secondary structure after binding adenosine, but the structures before binding varied significantly. A larger structureless loop has a higher entropy and thus more entropy loss and higher heat capacity changes upon adenosine binding. Table S1 . 11.5 ± 1.6 8.8 ± 1.1 -6.5 ± 0.08 -6.2 ± 0.9
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1.1 ± 0.6 0.9 ± 0.3
Notes: The binding data were obtained using a one-site binding model. Error bars were obtained from duplicate tests for each sample. Except the sixth row of Apt2a = 20 µM, all the other aptamers are 10 µM. The fitting error for each ITC trace is below 8%.
